Objectives: The aim of this Health Promoting Sport Club (HPSC) study was to compare physical activity (PA), sleep time and screen time (ST) between sports club participants (n = 1200) and non-participants (n = 913). Design: A cross-sectional survey design was employed to assess PA, sleep and ST of adolescents. Methods: Information on these was collected from 14 to 16 year old adolescents (1200 sport club participants and 913 non-participants) through a standardized questionnaire. Results:
Introduction
There are evidence based recommendations for physical activity (PA), sleep and screen time (ST) for children and adolescent (National Sleep Foundation, 2006; Strasburger & Hogan, 2013; WHO, 2013) . Global recommendation of PA for health is stated to consist of 60 minutes of daily moderate to vigorous physical activity (MVPA). In addition, the recommendation states that vigorous intensity physical activity (VPA) should be incorporated at least three times a week (WHO, 2013) . A study from 32 countries in North America and Europe revealed that 23.1% of boys and 14.0% of girls at age of 13 -15 met the MVPA recommendation in 2010 (Kalman et al., 2015) . However, the proportion of boys that met the MVPA guidelines varied from 10.7% to 34.3% in different countries. Respectively, among girls the variation was, 5.4% -22.0%. In Finland, 29.7% of 13 to 15 years old boys and 17.7% of same age girls met the guidelines for MVPA in 2010 (Kalman et al., 2015) . The proportion of those that met the guidelines tends to decrease over age. This is especially true in Finland, where only 10.0% of girls and 17.0% of boys meet the guidelines at the age of 15 (Aira, Kannas, Tynjälä, Villberg, & Kokko, 2013) .
Young sports club participants have higher levels of MVPA than non-participants (Taliaferro, Rienzo, & Donovan, 2010) . However, quite recently it has been found, that among sport club participants in the Nordic countries (Hakkarainen et al., 2008) , a third of youth do not meet the MVPA recommendations. Among sports participants, boys are more likely to reach the MVPA guidelines (Silva, Andersen, Aires, Mota, Oliveira, & Ribeiro, 2013) they have more VPA and they are more likely to be fit than girls (Kin-Isler, Asci, Altins, & Guven-Karahan, 2009 ).
Sufficient amount of sleep is fundamental to growth and development as well as recovering from daily activities. Optimal sleep duration among adolescent is recommended to be nine hours or more (Strasburger & Hogan, 2013) . Nearly 70% of adolescents in 9 different countries had daily sleep duration at least eight hours, which still is short of the recommendation (Garaulet et al., 2011) . In Finland, boys are sleeping longer than girls (Nuutinen et al., 2014) . Sport participants have better sleep patterns (e.g. better sleep quality, lower number of awakenings), less tiredness and higher concentration during the day than their non-participant peers (Brand, Gerber, Beck, Hatzinger, Pühse, & Holsboer-Trachsler, 2010) . Some studies have not found differences between sports participants and non-participants (Singh & Baig, 2014) or association between PA (not sports participation) and sleep has only been found among girls (Tynjälä, Kannas, Levälahti, & Välimaa, 1999) .
International recommendation for daily ST for children is a maximum of two hours (Strasburger & Hogan, 2013) . A high amount of ST is associated with poorer physical health, reduction of life-satisfaction (Iannotti, Kogan, Janssen, & Boyce, 2009) , lower self-esteem, and reduced psychological well-being (Page, Cooper, Griew, & Jago, 2010) . In Finland 78.0% of youth exceed these recommendations (Gråsten, Liukkonen, Jaakkola, & Tammelin 2014) . Generally, boys spend more time with video games and computers than girls (Thibault, Contrand, Saubusse, Baine, & Maurice-Tison, 2010 ).
Higher level of PA does not necessarily indicate lower level of ST. Comparisons between 32 countries revealed that ST was not associated with the amount of MVPA (Borraccino et al., 2009 ). There are different kinds of groups; some may be physically active, but still have a lots of ST and others may be physically less active, but still have small amounts of ST. Similar results have been reported also in other studies (Karaca, Caglar, Bilgilli, & Ayez, 2011; Pyky et al., 2015) . Interestingly, sport participants who engage to multiple sports, meet the MVPA, VPA and ST recommendations better than those who participate only in one sport (Sirard, Pfeiffer, Dowda, & Pate, 2008) .
Participation to organized sport is central content of life for those who participate, but they also attend to school many hours in a week. Education-related factors have been identified to be in association with health habits. For example, good academic achievement has been found to be associated with higher level of PA and lower school performance in association with higher level of ST (Kantomaa et al., 2015) .
This study focuses on comparing PA, sleep and ST between sport club participants and non-participants. Generally accepted recommendations under these topics are used as a reference. Individual sport participants are also compared with team sport participants.
Methods
This study is part of the Health Promotion Sports Club (HPSC) study conducted in Finland by the consortium of University of Jyväskylä, six sports & exercise medicine centers (SMC) and UKK institute (Kokko et al., 2015) . The sports club participants (SP) sample included a group of 15 year-olds (n = 759) in ten most popular sports in Finland (basketball, cross-country skiing, floor ball, soccer, gymnastics, ice-hockey, orienteering, skating, swimming, and track and field). Data was collected in the middle of the main competition season from January to May 2013 for winter sports, and from August to December 2013 for summer sports.
Sampling was carried out with probability proportional to size (PPS) method, applying regional stratification and clustering using sports club as primary sampling unit. The sports clubs located within the same regions as the SMC and with several clubbased background variables (geographical location, magnitude (larger and smaller), and area type (city versus countryside) standardized; generating the club sample nationally and sport-wide representative. In each sports club, five boys and five girls were targeted and youths were sampled using simple random sampling (SRS) from all of those fulfilling the age range. In total, 1889 SPs were invited to participate to an online survey and 759 responded (response rate 40.0% of sports participants).
The second sample was a group of similar aged secondary school adolescents. Sampling was carried out with probability proportional to size (PPS) method applying regional stratification and clustering using school as primary sampling unit. The sample size of the clubs was power calculated by Stata V.11.0 using data from Kokko (2010) . Within schools one class was sampled using simple random sampling (SRS). In total, 2074 pupils were asked to participate in the study. In total, 1442 participants (response rate 69.5%) from 100 secondary schools responded. The schools were collated from each district where SMC were located, including nearby rural areas. This group included non-sports club participants (NSP, n = 913), as well as sports club participations (SP) (n = 529). These two data sets (school data and sport club data) were combined to. Duplicate SP entries were removed.
Health behaviors of adolescents were enquired with questionnaires including items concerning PA, sleep duration, and ST variables. Also, school performance and school aspirations were examined. Reliability and validity of self-reported screen time behavior has been assessed in many countries (Bucksch et al., 2016) .
Self-reported MVPA was estimated by a questionnaire from the question: Consider your last seven days. Indicate in how many days have you been physically active at least for 60 minutes (0/1/2/3/4/5/6/7)? This question has been used widely e.g. in HBSC (Health Behavior in School-Aged Children) study (Currie et al., 2012) . The intensity level (moderate to vigorous) was determined for the respondents prior to question with examples. For logistic regression analysis, this variable was dichotomized to daily (7) or not daily (0 -6).
The frequency of vigorous intensity physical activity (VPA) was estimated by a questionnaire from with the question: How often do you normally perform PA, which get out of breath or sweat (daily/4 -6 times a week/2 -3 times a week/once a week/once a month/less than once a month/never)? For logistic regression analysis, this variable was dichotomized to once to week or less and at least 2 -3 times per week.
Adolescents sleep duration was asked what time they went to bed on weekdays (21:00/21:30/22:00 … /02:00 or later) and the time they got up (05:00/05:30/6:00/ … / 10:00)? Sleeping time was estimated as the time interval between these figures. The same sleeping time was separately asked for weekends. Same questions were asked for weekends, but waking hour options were extended (…14:00 or later). Total sleep time was calculated both for weekdays and weekend days. This variable was dichotomized to meeting the recommendations for sleep i.e. less than nine hours and nine hours or more.
Self-reported ST was estimated from a questionnaire with the question: How many hours you regularly spend with following gadgets (television/videos or DVD/playing with computer or console games/computer or tablet/other use than games)? Total ST was the sum of before (morning) and after school hours ST variables. Reliability of self-reported screen time behavior has been assessed in many countries (Bucksch et al., 2016) . This variable was dichotomized to those who met the recommendations (<2 hours) and those, who exceeded the recommendations (>2 hours).
Since in earlier studies school performance has been noticed significant background variable for health behaviors of adolescents (Bradley & Greene, 2013) , it was taken into the analyses.
School performance was dissected by the mean score of all school marks (min. 4-max 10). Latest mean score of the school marks was asked in the questionnaire. Mean scores were categorized into three groups based on data; low (<7.5), moderate (7.5 -8.4) and high (>8.4).
Future educational aspirations were asked by the question: "What do you think you will do after secondary school?" Response categories included; "Apply to high school"; "apply to vocational education"; "apply for an apprenticeship/training; go to work"; "become unemployed"; "do not know" There was a low number of responses corresponding to "Do not know (n = 6)" and "Become unemployed" (n = 91), and these were excluded from the analysis. The remaining categories were dichotomized by renaming the general upper secondary school alternative as "higher education", and combining the remaining alternatives as "vocational education or work".
Descriptive statistics included tests of differences in PA, sleep and ST between genders, SP and NSP. The pairwise associations between the variables were tested with Chi-squared tests. The significance level was p < 0.05 in all statistical tests.
Multilevel logistic regression analyses were conducted to study the associations between participation in sports club activities and PA and sleep and ST. School and sports club membership were used as a second level nesting variable. Two-level models were conducted for all participants (school data and sports club data) and separately for sports club participants (sports club data only). For the separate SP model the upper level variance proved to be statistically insignificant and basic logistic regression was applied. Odds ratios (OR) were calculated with 95% confidence intervals (CI).
The study was carried out in conformance with the declaration of Helsinki. Ethical approval was granted for the study by Committee of Health Care, District of Central-Finland (record number: 23U/2012). After the permission was obtained, a written consent was obtained from the participants and all respondents were notified that they had the option to refuse to participate and withdraw from the study at any time (Kokko et al., 2015) .
Results
A total of 2113 14 to 16 years old adolescents (boys n = 1030, girls n = 1083) participated in the study and 1200 (57.0%) were sports club participants (SP) and 913 (43.0%) non-participants (NP). From SPs 52.3% were boys and 47.7% girls. From NPs 44.0% were boys and 56.0% were girls (Table 1) .
Totally, 11.8% of girls and 23.7% of boys met the guidelines for weekly MVPA. However, 83.7% of girls and 88.5% of boys met the guidelines for VPA ( latter quantity decreased to 51.8% for girls and 62.6% for boys when at least 4 times per week VPA was dissected. Among SPs, 17.5% of girls and 30.3% of boys met the MVPA guideline. Over third (36.0%) of SPs had a total weekly PA over 14 hours, but they did not fulfill the recommendation because, they reported to do PA in 6 days (Table 1) . Average self-reported sleeping time in schooldays was 8:06 (SD 0:48) hours for girls and 8:12 (0:54) hours for boys. On weekend the average sleep time was 10:36 (1:36) hours for girls and 10:42 (1:42) for boys. The SPs reported going 9 minutes earlier to bed (22:45) than the NSPs (22:54, respectively) (P < 0.001), but there were no differences in waking up time. SPs reported to sleep longer than NSPs during weekends by 1:15 hours (p < 0.001), but this difference did not occur during weekdays. From SPs 96.0% slept 11 hours or more in the weekend.
Daily mean ST was 1:36 (1:24) hours among girls and 2:00 (1:48) hours among boys (p < 0.001). Mean ST per day among SPs was 1:24 (1:18) hours and among NSPs 2:00 (1:42) hours (p < 0.001). SPs girls (1:06 [0:54] hours) had less ST than SPs boys (1:36 [1:36] hours) (P < 0.001).
In the logistic regression analysis participation in sports clubs was associated positively with meeting the guidelines for MVPA and VPA, lower levels of ST and longer sleeping hours during weekends when compared to NSPs (Table 2) . Those, who participated in sports club activities, reached the recommendations for MVPA more likely (OR 3.2, CI 2.4 -4.3) as well as for VPA (OR 16.7, ). Likewise, SPs were more likely to sleep at least 9 hours in weekends (OR 2.6, CI 1.8 -3.6) and more likely to meet the recommendations for ST (OR 2.9, CI 2.3 -3.6) ( Table 2) . Gender also associated with the MVPA, boys being more likely to achieve the recommendation for MVPA than girls (OR 2.2, CI 1.7 -2.8). Also, better school performance associated with better sleep habits during the weekdays and lower daily ST. Those having best grades in the school were more likely to get recommended amount of sleep (OR 1.8, CI 1.2 -2.6) and more likely not to exceed the recommended ST (OR 4.1, CI 2.9 -5.9) ( Table 2 ).
Discussion
The purpose of this study was to compare PA, sleep duration and ST among Finnish sport club participants and non-participants. The results showed that boys were more physically active and had more ST than girls. Sport club participation associated positively with higher level of PA, less screen-time and longer sleep duration (in weekends) when compared with non-participants.
Sport club participants were more physically active than non-participants. Still, only 24.2% of SPs met the MVPA guideline (60 minutes daily). The major explanation for this low fulfillment of the guideline is that the recommendation is based on daily activity and in sports training day off for resting and recovery is universal. In this study 36.0% of SPs reported of having overall PA over 14 hours per week, but they were Table 2 . Logistic regression models for PA, sleep and screen time. physically active in six days. Hence, it is essential to consider whether PA recommendations are unsuitable for young athletes or whether there is a need for athlete-specific recommendations e.g. daily based recommendation should not be the only variable to measure adequate PA for young athletes.
As it has been found in earlier studies, participation in sports and more generally PA, have both positive and negative health indicators . In this study, participation in sports club activities associated with longer sleep duration in weekends, but no differences were reported during weekdays. On the other hand, SPs went to bed earlier than NPs in schooldays. However, even though there were more positive sleeping patterns during weekends, this may be because of shorter sleeps during school week. It may also be that SPs need to recover from their sport activities and hence they are sleeping longer during weekends.
From SPs, only 4.0% slept less than 11 hours on the weekend, which is two hours more than recommended sleep duration (National Sleep Foundation, 2006) . Even though SPs had better sleep patterns during weekends, it may be also reasonable to question the overall sleeping habits. Especially irregular sleeping habits between schooldays and weekends may be harmful (Crowley, Acebo, & Caeskadon, 2007) , because it has been recommended, that sleep time should not vary more than one hour between days. Also, more than 11 hours of sleep is not recommended (Hirshkowitz, et al., 2015) .
SPs reported less ST. SPs spent time in the sports club activities, but also transportation to organized sport may diminish ST. In addition, they may spend more time in free play with friends, outside of organized sport. There are proofs of negative association of the distance of sporting facilities and PA (Limstrand, 2008) .
It has been shown that school performance is associated with substance use. In this study it was found that there is an association with school performance and health habits. Good school marks associated with lower ST and longer sleep duration during school week. Also, high school as a future school aspiration was associated with longer sleeping patterns during week. In previous research has shown that good sleeping habits are in association with better school performance (Trockel, Barnes, & Ennis, 2000) .
Future research could be directed either for younger and older age groups. Also, doing longitudinal research or for follow-up of participants in this study could be a potential area for study in the future. This kind of research could give more information on how health habits develop in the adolescence and how participation or drop-out in sports influence to the health habits of adolescents, for example, does sport participation have broader health promotion effects? Future research could profound the understanding of health habits of participants in different sports. Also, other health habits than studied here (PA, ST and sleep) could be targeted.
This study included participants aged 14 -16. In the self-reported questionnaire, there is always a possibility for bias. Participants may underrate or overrate their levels of PA, sleep or ST, for example without diary entry, evaluation of ST with different devices may be very difficult. Also, it is very easy to forget all ST during the day. Some of the participants may not notice the use of smart phone as a ST. However, there are long-term data from self-reported questionnaires and e.g. in Finland HBSC study has been implemented since 1984 (Trost, 2007) . Nowadays, there are numerous devices (e.g. accelerometer), which can measure also ST. In the future, research objective measurements should be used to evaluate both PA and ST to get more accurate results.
Conclusion
This study contributes several proposals for action. To reach their athletic goals, Finnish sports club participants should increase their overall PA. At the moment, the majority of SPs do not meet the PA recommendations for (health). However, it should be noted that the current daily claim of the PA recommendations may be inadequate for young athletes. The majority of adolescents-both SPs and NPs-did not sleep enough to reach the recommendation. The importance of adequate sleep for performance and recovery should be emphasized for young athletes. Also, due to wide difference in sleep duration between weekdays and weekends SPs should be more aware of the importance for regular sleep times. Better sleeping habits could not only give better performance in sports, but also in school for these young sport participants. Even though the ST among young SPs is not that high as it is among NP counterparts, this topic should be also underlined for young athletes. These topics should be clarified and included in coach training and hence, enhance sports clubs and coaches' health promotion activity.
